This paper documents the impact of siblings on the education of men and women born in the United States between 1920 and 1965. We examine the effect of the number and sex composition of a boy or girl's siblings on that child's educational attainment. We find that throughout the century women's educational choices have been systematically affected by the sex composition of her siblings, and that men's choices have not. Women raised only with brothers have received on average significantly more education than women raised with any sisters, controlling for household size. Since sibling sex composition affects women's educational attainment and plausibly may be unrelated to other determinants of earnings, it may provide a useful instrument for education in earnings functions for women. Our results suggest that standard estimates significantly underestimate the return to schooling for women.
I. INTRODUCTION
The American Association of University Women's recent report on girls and education carefully documents "the continuing gender gaps in educational achievement and participation" between girls and boys in today's schools [AAUW 1992, p. 22]. Its publication contributes to a growing understanding of the differences in educations received by women and men in the United States. Although the differences are now well documented, less is understood about their determinants. There are potentially many in education may have been lower for daughters than for sons. 4 We might therefore expect a systematic difference in the levels of education obtained by sons and daughters. The level of each child's education, however, should be orthogonal to the size and sex composition of his or her sibship. If the existence of a sibling does not affect the return to education for a given child, it cannot affect the optimal level of education for that child.
A child's education may be affected by the size and composition of his or her sibship if the family faces borrowing constraints.5 Parents who wish to maximize the sum of their children's incomes but are limited in their ability to borrow will stop short of investing until the rate of return to each child's education is equal to the market rate of interest. Children with the highest marginal return to education will receive the most education in this case, just as they did in the case where borrowing constraints did not bind. Children's educations, however, are no longer independent of the size and composition of their sibships. If boys receive a higher return to each level of schooling, we should expect to see not only that boys receive more education, but also that the presence of sons reduces the educational attainment of daughters. A girl with only sisters would receive more education than a girl with brothers in this case. 6 Sibling composition can influence educational attainment in the absence of borrowing constraints only if parents have an aversion to earnings inequality among their children. Parents with such preferences will offset the higher marginal returns of some children by investing more heavily in children with lower returns to education. In contrast to the predictions above, we would expect in this case that if boys had higher marginal returns to each level of education, then girls would receive more education in the presence of brothers. 4 . Even on the face of it, it does not follow that women would receive less education than men. Goldin [1992] notes that college attendance significantly increased the probability that a woman's husband was college educated and "among all women who married college men, those who attended college married men with higher incomes" [p. 19].
5. These assumptions underlie much of the work on developing countries in which researchers look for patterns of discrimination in favor of boys in the allocation of household resources, including nutrients, health care, and education. See, for example, Behrman [1988] and Deaton [1989] .
6. This result depends upon the presence of borrowing constraints and not upon the exact shape of the parents' utility functions. This result continues to hold in the presence of borrowing constraints when parents care not only about the level of their children's earnings but also about inequality among their children's earnings, as long as parents have less than a complete aversion to earnings inequality.
B. Budget Constraints
The education of daughters may be influenced by sibling sex composition in a manner unrelated to parental preferences, if sons and daughters have differential effects on the resources available to the household. The "price" of having a daughter may be different than that of having a son, because girls and boys require different inputs or because they have different earnings potentials in their teen years (or during the period in which they contribute to household income). Daughters and sons would then have different effects on the family budget constraint. The prices of education for males and females may also differ if one group is eligible for education subsidies, such as the GI bill. If the overall cost of raising a daughter differed systematically from that of raising a son, completed education of both male and female children may depend upon the percentage of female children in the household.
C. Child Development
Research in developmental psychology predicts that family composition will influence a child's educational attainment through its impact on the child's personality, interests, and skills. Research beginning with Koch [1955] and Brim [1958] has documented that girls with older brothers exhibit more "masculine" traits while boys with older sisters exhibit more "feminine" traits. This spillover of sex-roles between opposite sex siblings is found among boys and girls at different stages of development.7 Predictions from this literature differ from those discussed above. A spillover model predicts that a girl with an older brother will receive more education than a girl with an older sister if educational attainment is a masculine trait.8 This model carries the additional prediction 7. Bigner [1972] [1986] for a review of this literature. Although the terms "masculine" and "feminine" are difficult to define, some studies have found consensus among preschool aged children in labeling certain activities "masculine" and others "feminine." See, for example, Paludi, Geschke, Smith, and Strayer [1984] . 8. Becker [1991] suggests that education is a masculine trait, claiming "biological deviance" for women who pursue formal education. Claiming that "normal" orientation for girls is toward the household and for boys is toward the market, Becker [p. 40] suggests that "investments in children with normal orientations reinforce their biology, and they become specialized to the usual sexual division of labor. Investments in deviant children, on the other hand, conflict with their biology." From this passage we are reminded of John Stuart Mill's [1824, p. 526] observation that "all [women] who infringe on any of the prerogatives which man thinks proper to reserve to himself are called masculine, and other names intended to convey disapprobation." that a boy with an older sister will receive less education on average than a boy with an older brother.
A related "reference group" theory suggests that the presence of a second daughter in the household changes the reference group for the first. Parents with only one daughter may measure her achievements on the same scale used to measure their sons' and may provide her with an equal share of the household's educational resources. Sons may have a positive externality on a daughter's education if parents have well-defined goals for sons and, in the absence of sisters, a daughter is forced to compete with sons. When a second daughter enters the household, a daughter's reference group may change. Parents may group the daughters together and apply a different standard for homework, grades, and course loads.
The AAUW Report provides an example of how such a reference group effect might manifest itself in educational outcomes. The report highlights the difference in boys' and girls' average preschool skills and suggests that early education has focused on improving skills that most girls have mastered before attending school, including impulse-control training, small-muscle development, and language enhancement. The AAUW Report states that the same attention is not paid to improving girls' facility with the skills with which boys typically enter school, suggesting that "many activities chosen by young boys, such as large-motor activities and investigatory and experimental activities, are considered 'free play' and are not part of the regular structured curriculum. If young girls are not specifically encouraged to participate in these 'boy' activities, they do not receive a full and balanced set of educational experiences" [AAUW 1992, p. 18]. A girl with a brother in her preschool reference group may have the opportunity to develop skills that receive less attention in the classroom. Two daughters, on the other hand, may be more likely to hone those skills that will be rehearsed again in early education, and may be less apt to master skills traditionally associated with boys.
The above example, when extrapolated to other levels of education, suggests that if sibling sex composition affects a girl's reference group, it may in turn affect her education. Such a reference group model predicts that women's educational attainment will depend upon family composition in a particular way: women with any sisters will obtain levels of education that differ systematically from those obtained by women with no sisters.
III. PATTERNS OF EDUCATIONAL ATTAINMENT

A. Data Sources
We have two specific data requirements to study the question set out above. Individuals surveyed must be old enough to have completed their educations. These people must also provide information on the number and sex composition of the siblings in the households in which they were raised. Many data sets widely used to study education are inappropriate for our use because they provide information on only current household characteristics.9 We are able to use data from three sources: the Panel Study of Income Dynamics (PSID), the National Longitudinal Survey of Women (NLSW), and the Current Population Survey (CPS).
Our primary source of data is the 1985 Wave of the PSID, which asks detailed questions of both household heads and wives about their parents' educations, the size of the sibship in which they were raised, and the sex of their siblings.10 We use indicators for parents' educations and a self-reported poverty measure to control for the socioeconomic status of the family." We break the PSID sample into cohorts of women aged 24 to 44 in 1985; women aged 45 to 65; men aged 24 to 44; and men aged 45 to 65.
Summary statistics for family background variables and completed education are presented in Table I by age cohort. Men and women in the older cohort came from significantly larger families, on average, and report more often that they came from "poor" families. Parents of respondents in the older cohort were less likely to have completed high school or college.
The NLSW provides detailed information on family background and completed education for a sample of women aged 30 to 44 in 1967. This cohort may be of particular interest because these women reached adulthood at a time when sex roles were changing; they returned to work in larger numbers after childbearing than 9. The Census of the United States and almost all rounds of the CPS, for example, provide information on respondents' current households only. The High School and Beyond provides some information on family background, but provides no information on the sex composition of the respondents' siblings.
10. Information on birth spacing is not available in the PSID, but information is provided on whether the respondent is the eldest child in his or her family. Our initial research suggested that the impact of family structure on educational attainment is different for whites and blacks; we limit our analysis here to whites. The Data Appendix discusses variable construction in detail.
11. Direct information on the wealth of the household in which the respondent was raised is unavailable. Implications of these data limitations will be discussed below. The November 1989 CPS Language, Immigration, and Emigration Supplement allows us to compare the average educational attainment of men and women by sibship size. The CPS provides information on only the number and sex of respondents' living siblings.14 The difference between the number of living siblings and the siblings with whom the respondents were raised is larger for older respondents. Thus, measurement error in the variables in which we are most interested, the size and sex composition of the sibship in which the person was raised, increases with age. This makes comparisons between cohorts difficult. The CPS also lacks information on other important family background characteristics, such as parents' education and measures of household wealth. For these reasons, the CPS will play only a corroborating role in our analysis.
B. Educational Attainment of Women and Men
The school attainment of men and women in the United States has increased markedly in the last seven decades. Figure I 14. The CPS asks sibling information by category with "four or more brothers" and "four or more sisters" used to represent larger families. Our CPS analysis is limited to respondents with three or fewer siblings, given the importance of size and sex composition of families in this work. See Data Appendix for further details.
15. The growth in educational attainment will be underreported if people with more education are also people who live longer, because those with less education are less likely to be sampled in older cohorts. We are also interested in whether sibling composition can help to explain the point at which women lose educational ground. Table  II presents points of educational transition by cohort for white women and men in the PSID. The data show that women in the older cohort had a 9 percent higher high school completion rate than men (.72 versus .63 for women and men, respectively). In the younger cohort high school completion rates rose for both sexes, but more for men. Younger women are only slightly more likely than men to complete high school (.86 versus .83 for women and men, respectively). The transition to college represents the point at which a gap has traditionally developed between men's and women's educations. In the older cohort, 44 percent of the women and 58 percent of the men who were graduated from high school attended college. This can be contrasted with 60 percent of women and 70 percent of men in the younger cohort. Women have also increased their college completion rates relative to those of men (.49 versus .57 for women and men in the older cohort; .55 versus .59 for women and men in the younger cohort).
16. This is due in part to the fact that more men than women are enrolled in school through their midtwenties. In the November 1989 CPS the percentage of white men and women aged 24 who listed "going to school" as their primary activity last week were 9 percent and 6 percent, respectively. It is too early to tell what the final educational attainment will be in the youngest cohorts. For both men and women there has been throughout the century an inverse relationship between sibship size and educational attainment [Blake 1989; Duncan 1974] , often attributed to a reduction in the availability of family resources per child. We find in the CPS (see Figure II ) that mean education increases from one-child families to two-child families but decreases thereafter. The relationship between number of siblings and educational attainment is robust across men and women. Although the average education of women and men increases as one moves from the oldest to the youngest cohorts, the pattern between number of siblings and education remains firm across age cohorts.'7
The number of siblings in a family is highly correlated with other measures of family background that affect educational attainment. We run regressions of completed education on number of siblings, parents' education, socioeconomic status, birth order, and religion (see Table III women's educations would be expected to rise. The gap between them, however, would be expected to grow, as the negative effect of siblings on men's education is smaller for the younger cohort.
Parents' educational attainment positively and significantly influences schooling for both men and women. The effect of mother's education is larger than that of father's, which may reflect that mothers have a greater influence on children or that mother's education is in part proxying for the wealth of the household. Parents' educations have increased over time (see Table I ), which leads us to expect an increase in the levels of children's educations. The effects of parents' educations are not significantly different for men and women within or between cohorts. (F-tests for betweencohort differences are provided at the bottom of Table III .)
The results show that family background variables are important determinants of schooling. We will continue to control for these characteristics in the regressions that follow.
IV. THE IMPACT OF SIBLING SEX COMPOSITION ON EDUCATIONAL
ATTAINMENT
The sex composition of siblings has a significant effect on the educational attainment of girls. Table IV presents the mean completed years of schooling by number of siblings for the PSID, the NLSW, and the CPS. Sibling sex composition should be orthogonal to personal and family background characteristics; therefore, differences in these means reveal that sibling sex composition matters. In two-children families, a woman with a brother receives significantly more education than a woman with a sister, in all three data sets. The difference is roughly a half year more education (13.9 versus 13.4) in the PSID. In the NLSW it is a third of a year (12.8 versus 12.4), and in the CPS it is significant although smaller (13.7 versus 13.5).
Men from two-children families show no significant difference in educational attainment based on sibling sex composition. The mean education of men with a brother compared with men with a sister is virtually identical (13.99 versus 13.96) in the PSID. In the CPS, although men with a sister appear to receive more education on average than men with a brother, the difference is insignificant (13.82 versus 13.88, t-statistic = 0.85).
If parents prefer a "gender mix"-that is, if parents prefer to have children of both sexes in their households-those with all girls or all boys would desire an additional child if they could afford one. We might then expect two-children (girl, girl) and (boy, boy) families to be poorer on average than two-children (girl, boy) families. If resources permitted, the single-sex households would have had an additional child. Table IV shows that the difference in average education received by women with a sister relative to women with a brother is significant, although the difference in average education received by a man with a brother relative to a man with a sister is not. If the absence of a gender mix meant that all single-sex families were poorer on average, both men's and women's educations should be affected in a similar fashion.18 The results in Table  IV suggest that this is not the explanation for the differences. The relationship between sibling composition and the education of daughters is also apparent in larger families. In the PSID, in three-, four-, and five-children families, women with no sisters receive more education on average than women with any sisters.19 This difference is significant for women with three siblings (13.7 versus 12.8, t-statistic = 2.4) and for women with four siblings (13.5 versus 12.6, t-statistic = 1.8). In the CPS in three-children families women with no sisters receive more education on average than women with any sisters. However, this difference is not significant (13.38 versus 13.28, t-statistic = 1.44).
The results in Table IV suggest that, within sibling groups of the same size in the PSID, the drop in women's average schooling occurs as one moves from households in which women have no sisters to households in which women have one sister. Additional sisters, given sibship size, do not reduce educational attainment further. This pattern is also suggested in the two-sibling case of the CPS. Table IV suggests why an "any sisters" indicator may have more explanatory power than will a "percentage female" variable.
No clear relationship emerges between educational attainment and the sex composition of siblings for men from larger families, either in the PSID or the CPS. In three-children families in the PSID, men without sisters receive significantly more education than men with any sisters (14.6 versus 14.0). However, as was true for two-children families, in families with four or five children the educational attainment of men appears to be orthogonal to sibling sex composition, with the mean education of men with 18. None of our data sets contains a direct measure of income or wealth for the household in which the respondent was raised.
19. The mean education of women with any sisters, in three-child families, is the average for women with one or two sisters, weighted using sampling weights. Note that the results for five-child families are not reported in Table IV . They are available upon request. sisters insignificantly different from the mean education of men without sisters. The results for men are also without a discernible pattern in the CPS.
The results in Table IV suggest that women's schooling is influenced by both family size and the sex composition of siblings. Men's schooling, however, is unaffected by the sex composition of siblings. We next turn to regression analysis to test the path through which such an effect takes place.
A. Specifications
The models discussed in Section II suggest different mechanisms through which family composition may influence educational attainment. We begin by presenting the results of two specifications. If the introduction of a sister changes a daughter's reference group within a household, an indicator variable for the presence of any sisters should be significant in regressions of completed education. If, instead, borrowing constraints caused women's educational decisions to depend on the overall sex composition of their siblings, or if girls and boys have different effects on a family's budget constraint, educational attainment should depend on the percentage of children within the household (including the respondent) who are female. The results of adding each of these controls to schooling regressions are provided in Table V . We restrict our attention to the PSID and the NLSW to control for the family background variables discussed in Section III.
Consistent with the results presented in Table IV , the educational attainment of men does not appear to depend on sibling composition. The coefficients on both family variables, "any sisters" and "percentage female," are small and insignificant. This result also holds when schooling regressions are run separately by age cohort. One might believe that the impact of having a sister is smaller in larger families. Men's education, however, continues to be orthogonal to sibling composition when we allow for both an indicator for any sisters and an interaction term between any sisters and number of siblings.20 20. For men in older age cohorts, completed education appears to be negatively related to the presence of any sisters if one does not control adequately for the number of siblings in the family. The probability of having a sister increases with the number of siblings. In the older male age cohorts, if one does not allow for nonlinearity in the effect of number of siblings, this effect is picked up by the "any sister" indicator variable. However, this indicator variable becomes insignificant either when one adds a squared term in number of siblings, as is done in Table V, The presence of any sisters has a significant impact on women's education. The PSID and the NLSW provide a consistent picture of this effect. The addition of a sister reduces a woman's education by 0.30 years in the PSID and by 0.25 years in the NLSW, holding family size and background constant. It appears that the influence is working through the presence of any sisters, and not through the percentage of all siblings who are female. In the PSID the "percentage female" variable is marginally significant when added by itself. Particularly for women from small families, the "any sister" variable and the "percentage female" indicator are highly correlated. In the absence of the "any sister" indicator, the "percentage female" variable may be picking up its effect. We add both variables to the regression, to test their relative effects. Neither is significant, due to multicollinearity. The "any sisters" coefficient, however, is large (-0.28) with a t-statistic of roughly 1.5. The "percentage female" coefficient is small (-0.06) with a t-statistic of roughly 0.2. We removed two-children families from the sample and re-estimated the education regressions in order to reduce the multicollinearity. We find that the "any sisters" variable, entered alone, is marginally significant (tstatistic = 1.64), but the "percentage female" variable, entered alone, is not (t-statistic = 1.26).
In the NLSW the "percentage female" variable is insignificant, whether added to the education regression alone or together with the "any sisters" indicator. The coefficient on "any sisters," in contrast, is negative and significant, regardless of the presence of the "percentage female" variable.
The regression results of Table V , taken together with the results from Table IV, suggest that sisters negatively impact each other's educational attainment.21
B. Educational Transitions and the Changing Impact of Sibling Sex Composition
We now use an indicator for the presence of any sisters to analyze the impact of sibling sex composition on educational transitions and to explore whether changes in the impact of sibling composition over time can help to explain the changes in educational transitions reported in Table II . We run regressions at three points of transition: completing high school, attending college upon 21. Additional specification tests revealed the same pattern. For both the PSID and the NLSW, an interaction term between the "any sisters" indicator and number of siblings variable was insignificant. high school completion, and earning a college degree upon college attendance. The first set of columns in Table VI refers to the older  cohort (ages 45 to 65 in 1985) , and the second set refers to the younger cohort (ages 24 to 44 in 1985). Men's educational attainment appears to be orthogonal to sibling sex composition, and for this reason, we focus only on women.
It is apparent that there are differences in the effect of sibling composition between cohorts. Sisters significantly reduce the probability that the respondent finishes high school, by 9 percent on average, for the older cohort. Sisters have an additional effect in this cohort: conditional on college attendance, the presence of a sister reduces the probability that women finish college by roughly 13 percent. For the younger cohort the situation has changed. Sisters no longer influence the probability of high school graduation, but continue to exert a negative effect on the probability that women finish college. The effect of sisters on college completion rates is smaller (.08) and less significant in the younger cohort. In neither cohort does the effect of having a sister appear to significantly affect the probability that a woman goes on to college conditional on completing high school. Table VI suggest that the impact of sibling sex composition has changed between the cohort born 1920 to 1940 and that born 1941 to 1961, with the negative effect of having a sister declining for the younger cohort. This suggests that a change has occurred in the way households allocate educational resources.
Results in
C. Discussion
It is difficult to reconcile our results with the economic models of family decision making presented in Section II. If parents wished to maximize the sum of their children's incomes and faced no borrowing constraints, we expect sex composition to be orthogonal to educational attainment for both men and women. This is not consistent with the results presented in Tables IV through VI. Parents who face borrowing constraints might be expected to channel resources to their sons at the expense of their daughters. Instead, we find that, holding family size constant, girls with brothers receive more education than girls with any sisters.
Parents with an aversion to earnings inequality among their children would be expected to provide more education to children with lower returns to education. If the return to education were lower for women, girls with brothers would receive a disproportionate share of the family's education resources. An additional implication, however, is that boys with any sisters would receive less education than boys with only brothers. We find no evidence of this in our data.
We may have expected sibling composition to affect educational attainment through its effect on the family's budget constraint. If this were the case, we would expect both women's and men's schooling to be influenced by the percentage female among siblings in the family. We do not find a symmetric effect. Men's schooling in both cohorts is insensitive to the sex composition of siblings. Women's education responds not to the percentage of siblings that are female but to the presence of any sisters.
It is also difficult to find evidence in favor of developmental psychology models that suggest the importance of cross-sex older siblings. For a subsample of the NLSW, we had information on sibling birth spacing. We used this information to test for potential influence of older cross-sex siblings. We find, in contrast to the results in the developmental psychology literature, no significant effect of having an older brother in a nearby age range.
There are several explanations consistent with the negative and significant effect of "any sisters" in the education regressions presented in Tables V and VI . Family composition may be corre-lated with parental bias in favor of one sex. If there is a distribution of tastes over sons and daughters, those parents biased in favor of daughters may systematically stop having children after they have a girl but continue to have children if they have a boy. Women without sisters would be more likely to come from families that favored girls, and these women would receive more education. If this were the mechanism at work, we would be more likely to see women who were both only daughters and youngest children receive more education than women who were only daughters and first-or middle-born children. We do not find such an effect in the subsample of respondents for whom we can reconstruct birth order position.22
An "any sister" indicator would also be significant if parents favor scarce "commodities" -such as only daughters or only sons. We would expect, then, that boys without brothers would be similarly favored. An "any brother" indicator would be negative and significant in men's schooling regressions just as the "any sister" indicator is in women's schooling regressions. Results in Table V suggest that this is not the case.
Our results are more consistent with a reference group model. In the older cohort the presence of any sisters reduces education for women, perhaps because it changes parents' educational goals for their daughters and thus the family resources allotted to daughters' educations. The change over time observed in the impact of sibling sex composition may reflect change in parental expectations for daughters. It may have become less harmful to a woman's education to be grouped with her sisters. A reference group model can also explain the observed asymmetry between boys and girls in the effect of family composition on educational attainment, if the presence of a sister works directly to change a young woman's skills. Girls will be more sensitive to sibship composition if, as discussed in Section II, schools compensate for the skills that boys lack when entering school but do not compensate for the skill deficit of girls who do not have brothers in their reference group.
22. There is a widespread belief that birth order matters for educational attainment. We find no such effect, consistent with the results of Hauser and Sewell [1985] . Birth order effects are often confounded empirically with those of sibship size. A person is more likely to be the first-born sibling if he or she comes from a small family. In addition, mothers appear to be significantly more likely to label their first-born child as "gifted," although independent testing of first-and second-born children reveals no significant difference in intelligence based on birth order [Tuttle and Cornell 1993].
D. Other Economic Outcomes
If the presence of a sister changed a woman's educational goals, it may also have an impact on other aspects of her economic life. Table VII presents estimates of the effect of "any sisters" on four outcomes for younger and older women in the PSID. We focus on indicators for whether a woman is currently working, is currently married, has never married, and has any children. These variables might be expected to be linked to both schooling decisions and sibling sex composition.
We find no effect of "any sisters" on these economic outcomes for older women. For younger women we find no effect of any sisters on the probability of being currently married, having ever married, or having any children. However, we do find a marginally a. PSID regression includes indicators for poor household, catholic, oldest child, parents' high school and college degrees, age, age2, age3, number of siblings, number of siblings2, and an intercept. Sample is restricted to respondents with 0 < number of siblings < 15. Parents' degrees are defined as in Table I. b. Observations are dropped if respondent reported working but reported no earnings on her current job or if the respondent reported not working, but reported earnings on her current job. Respondents reporting earning a dollar an hour or less were also excluded. c. Regression also includes an indicator that the respondent is married.
significant positive effect of having any sisters on the probability of currently working for the younger cohort. This may be attributable to the impact of "any sisters" on educational attainment. When this regression is run for the youngest women in this cohort, aged 24 to 29, the presence of any sisters increases the probability of working by 14 percent (p-value = 0.055). When run for women aged 30 to 44, there is no significant effect of "any sisters" on the probability a woman is currently working (p-value = 0.474). Women aged 24 to 29 are likely to be either in school or working. If the presence of any sisters reduces the probability that a young woman is currently in school, it may increase the probability that she is currently working. 23 Sibling sex composition has an effect on women's schooling, but does not appear to have an effect on other relevant economic outcomes. This suggests that sibling sex composition may be useful as an instrument in estimating returns to education.
V. EDUCATION AND EARNINGS: USING SIBLING SEX COMPOSITION AS AN INSTRUMENT
The results above suggest that sibling sex composition may be useful as an instrument in the study of the effects of education on wages. Labor economists have long recognized that part of a worker's wages are attributable to education and part to innate ability. A regression of wages on education will overestimate the return to education if ability is unobserved and is positively correlated with education. The sexes of siblings may be used as instruments in measuring the return to education if they help to determine the amount of education a child receives but are orthogonal to innate ability. Completed education may be reported with error, leading to attenuation bias in estimated returns to education.24 Sibling sex composition may be used as an instrument to estimate returns to education if it is correlated with educational attainment and uncorrelated with measurement error. Ability bias and measurement error may be thought to have offsetting effects 23. Our results are consistent with those of Kessler [1991] who finds that women from large families are more likely to be working when they are young than are women from small families. We know from our work above that educational attainment falls with increases in sibship size and, even if for no other reason, we would expect to find Kessler's result. For women aged 24 to 29, the effect of "any sisters" on the other outcomes in Table VII is insignificant. 24. See Griliches [1979] for a full discussion. b. The dependent variable is hourly earnings on the worker's "main job." It is hourly wages for those who report being paid hourly, and the salary converted to an hourly figure for those who report receiving an annual salary. People were excluded if they reported working but reported no earnings, or reported no work but did report earnings. People who reported earning a dollar an hour or less were also excluded. c. Indicator variable for "any sisters" is used as an instrument for years of education. d. Indicator variable for "any sisters," number of siblings, and number of siblings2 are used as instruments.
on the noninstrumented estimate of returns to education, and thus it is an empirical matter whether the ordinary least squares estimate in this case is too large or too small. Table VIII presents the results of log earnings regressions, with and without instrumenting for years of completed education. The dependent variable is log hourly earnings on the respondent's current job, for both hourly wage employees and salaried employees. A full description of this variable is given in the Data Appendix.
The first column presents an estimate of the return to education for women in the PSID from an OLS regression. This estimate of 9 percent is similar to those found by other researchers using U. S. data.25 An indicator that the respondent had a sister is 25. The results of eight studies reported in Griliches all find returns to education in this range, as does more recent work by Ashenfelter and Krueger [ 1992] and Card [ 1993] . insignificant in the log earnings regression when completed education is included as an explanatory variable. The reduced-form estimation, with completed education omitted, suggests that the presence of a sister reduces log hourly earnings by roughly 7 percent (p-value = 0.10), regardless of the underlying explanation for this result.
We present two sets of instrumental variables estimates. In the first we instrument for years of completed education using only the "any sisters" indicator variable. In this estimation the return to education for women doubles to 18 percent. Our results are robust to running the samples of married and single women separately. The estimate for the older cohort run separately is 19 percent, but with only 328 observations this estimate is less precise (p-value = 0.177). The second set of instruments includes an "any sisters" indicator, the respondent's sibship size, and sibship size squared. The IV estimate remains 18 percent in this specification for both the full sample and the older cohort estimated separately, but the estimates are more precise (p-values = 0.001 and = 0.020 for the full sample and older cohort, respectively).
There are at least two explanations for the two-stage-leastsquares results presented here. Sibling sex composition may have a direct effect on earnings capacity, through some unobservable effect of siblings on the respondent's productivity later in life. If this were true, an indicator of a sister's presence would not be a valid instrument. It would be inappropriate to restrict sibling sex composition from entering the second-stage equation directly in this case. If the presence of any sisters influenced a woman's propensity to work, it may be expected to have an independent effect on a woman's wages. We found no such effect in the 1985 PSID (see Table VII) .
A second explanation consistent with our two-stage-leastsquares estimates is that attenuation bias significantly reduces ordinary least squares estimates of returns to education. The IV estimates in Table VIII are large relative to those found by researchers who do not instrument for measurement error, but they are very similar to those found in other recent studies. Ashenfelter and Krueger [1992] use data reported by twins to instrument for completed education and estimate an 18 percent return to education. Card [1993] uses geographic proximity to a four-year college to instrument for completed education (NLS Young Men) and finds that the estimated return to schooling doubles (0.07 to 0.13).26
How large would the measurement error have to be to yield these results? If years of completed schooling were the only covariate in the regression and instrumentation resulted in a doubling of its coefficient, this would suggest that measurement error accounted for half the total measured variance in schooling. Upon the addition of other covariates, this need not be the case. If other covariates are correlated with the true component of schooling, they will absorb part of its signal, exacerbating the effect of measurement error.27 It is difficult, without more information, to comment on the relative sizes of the variance in years of completed schooling and the variance in its measurement error that would be consistent with the findings above, given the number of covariates used in estimation. Through simulation, we can get some sense of whether the increase in the estimated return to education seen here is reasonable. In the simulation we treat completed education in the PSID as free from measurement error and add to it a random component whose variance is a realistic 15 percent28 of the total variance in reported schooling. For women in the PSID this has the effect of reducing the OLS estimate of the return to education by 30 percent, from 9.1 to 6.7 percent. This is consistent with an example presented in Griliches [1977, p. 12 
VI. CONCLUSION
The AAUW findings increased interest in alternatives to the traditional classroom. Citing several recent research studies, the AAUW Report discusses a tendency "beginning at the preschool level for schools to choose classroom activities that will appeal to boys' interests and to select presentation formats in which boys excel or are encouraged more than are girls" [AAUW, p. 71]. Our findings may be complementary to those reported by the AAUW. In the current classroom environment, women raised only with brothers may be in a better position to compete for classroom resources and teachers' attention than are women raised with any sisters. Changes in the structure of classrooms may benefit all girls, with the greatest gain witnessed by girls raised with sisters.
It is clear from the results presented in Section IV that more work is needed to understand why women with sisters have received less education on average than women with brothers. No simple model of household resource allocation explains our findings, and in future work we hope to explore the potentially complex impact of family composition on a family's budget constraint, resource allocation, and time use. In addition, the impact of family structure both on child development and on the quality of education received deserves greater attention.
Our results in Section V suggest that knowledge of family structure may provide a new mechanism with which to instrument for completed schooling. Without correction for measurement error, it appears that one would significantly underestimate the returns to education. 
Panel Study of Income Dynamics
The PSID survey of household heads and wives in 1985 combines a representative cross section of families and a subsample of low-income families. We weight our data using the 1985 individual sample weights. In limiting our sample to whites, we eliminate a large fraction of the low-income subsample. The data are organized by household. We extract the relevant variables, described below, and reshape the data so that they are organized by individual. In contrast to earlier waves, the 1985 PSID survey asked questions directly of wives.
Years of Completed Education. We construct a "years of completed education" variable from the series of questions on educational transitions. If the individual has no high school diploma and no GED, then the highest grade completed is 1-11, according to the answer given to the question, "How many grades of school did you finish." If the individual received a high school diploma or a GED, then we check to see if s/he reports having attended college. If not, the number of years of schooling completed is 12. If the individual reports attending college, but did not complete the first year, the number of years of schooling remains 12. If the individual reports attending college, then the number of years of college completed is added to the 12 for high school. Beyond college, the only information given is to the highest degree received: master of arts or science, doctorate, law degree, medical degree. Very few individuals report these advanced degrees, and we limit our completed education variable to 0-17 years.
Family Background. The individuals are asked whether their parents were "poor, average, or pretty well off' (VI 1921). If the individual responded "poor," we created an indicator variable equal to one for having grown up in a poor household. Similarly, the individuals were asked about their parents' educational attainment (V11922, V11923). This information is given in categorical form, with categories included for high school completion and college degrees. We created indicator variables for each parent's high school degree and each parent's college degree.
Information regarding brothers and sisters is listed separately, but the data are analogous. The individual's responses to a series of questions are listed: "Did you have any sisters?" If yes, "How many sisters was that?" These questions are meant to refer to the total number of brothers and sisters the individual ever had; deceased siblings are also to be listed. These data are used to construct our variables on the number and sex composition of the individual's siblings.
Information on birth order is imperfect in these data. If the individual reports one sister or one brother, s/he is asked if that sibling is older. However, if the individual reports more than one sister, s/he is asked "were any sisters older than you?" The same questions were asked regarding brothers. Thus, it is possible to determine whether the individual is the oldest in family sizes, but specific birth order can only be determined in two-child families or three-child families so long as the other two children are not of the same sex. We use an indicator variable equal to one if the individual is the oldest.
Hourly Earnings. Log hourly earnings is created from two variables in the PSID. First, respondents are asked whether they are paid a salary or by the hour on their main job (V 1653 for heads, V12016 for wives). If paid by the hour, this wage rate is recorded (V11657, V12020). If paid by salary, the wage rate (V11654, V12017) is reported by the PSID: the amount is converted to an hourly rate based on 2000 hours per year if the respondent gave an annual figure, or 40 hours per week if the respondent gave a weekly figure. Our log hourly earnings variable contains only information on earnings from the main job and excludes overtime earnings.
National Longitudinal Survey of Women
For women aged 30-44 in 1967, followed from 1967 through 1984, the NLSW provides information pertaining to the family in which the individual was raised. We used the merged 1967 through 1984 data files. Most of the information we use is from the original questionnaire asked in 1967, although some information was not gathered until later.
Years of Completed Education. We use information on respondent's highest grade completed and age as reported in 1967.
Family Background Variables. In 1967 the respondent was asked about her environment at age 15, including information about mother's and father's highest grade completed, father's occupation, and mother's employment status. From this we constructed dichotomous variables: one indicating that the respondent's father was a professional, one indicating that the respondent's father was a laborer, and one indicating that the respondent's mother was employed. When information on mother's and father's years of completed education was missing, we assigned the mean level of education for mothers and fathers to that observation and included an indicator variable to note this replacement.
Questions were asked in 1967 about the first ten siblings who lived "outside the household," including their birth dates, sexes, and highest grades completed. The respondent was asked in 1977 how many siblings she had ever had. We use a combination of these two pieces of information to calculate number and sex of siblings. We rely only on sibling sex composition, due to the large number of missing values in siblings' birth and years of education data. For all siblings with nonmissing information on sex, we count up the number of sisters and brothers. We then remove those respondents for whom this count of the number of siblings is not the same as the "number of siblings" reported in 1977. Family Background Variables. Information on the individual's siblings is from Attachment 9, the "November 1989 Language, Immigration, and Emigration Supplement (Adult Record)." The individual is asked whether s/he has "any living natural parents, brothers, sisters, or children." If the answer to this question is yes, then s/he is asked specifically if s/he has living parents, brothers, sisters, or children using four different questions. If the answer to any of these questions is coded as " 1," then the respondent is asked how many of each type of relative are still living. The possible answers are one, two, three, and four or more. This variable may be coded as "blank" (-1) or "no response" (9). These codes indicate that the person had no such sibling, or did not respond to the question. We use the other two pieces of information, described above, to determine whether a "O" or a missing value is appropriate in each of these cases.
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